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AsTopcicoe cBMAeTeflbcreo CCCP 
fvfc 1254137, kii. E 21 B 29/10. 1982. 
(54) O10C06 PEMOHTA OGCAflHblX K0-. 
/10HH 

(57) Mcnojit>30BaHHe: pcmomt ysacTKOB c ona- 
raMM paapyuieHM* m Ae<t>eKTaMM b cTemcax o&- 

CBAMUX KOAOHH. CyiUHOCTb M306pCTeHMRI 

noA6npaiOT muiHHAPHsectcHfl naTpy6oK pac- 
MBTHOro nepuMOTpa. AHMHa xoTdporo 6o/ibtue 



BHyTpeHHero A**aMeTpa 2 peHOHmpyeMoro 
yMacTKa oGcaAHOii kohohhw. a a^mhb naipy6- 
ica 6o/ibiue aawhw MHTepBana noBpe)«y;eHM«. 
npon3BOAHT nonepeMHyio Ae4>opMauw»o naT- 
py6xa no ecew /yuHe ao noiepvi ycroftw bo- 
oth, 4>MKcauHio ero b stom nono*eHHM. cnycic 
b CKBaMHHy vi ycTanoBicy b 30He noapexfle- 
HMA nyieM 4>niccaTopoB. flpw 3tom MaTepwan 
naTpy6ica Bbi6upatOT no MO/iynio ynpyroc™ - 
E. KOTopuw onpeAe/iniOT us cootmouichwh: 

1 4 P 

E- — ^7 . rAe P - KOHTanMoe Aas/ieHwe 
(h/R) 1v 5 

naTpy6xa na ctchkm o6caAHO& kojiohhw: h - 
ToniuMHa ctchkm naTpyGica; R - paA«yc bhyt- 
peHMeft ctchkm o6caAHO« ko/iohhm. 4 mi. 
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M3o6peTeHMe othocmtca k TexHonorMM 6uTb McnoAbaoaaHa BbicoKOKaHecT8eHHa« aa- 

peMOHTHbix pa6oT e He4>feAo6biaax)meM npo- KaneHHaa cra/ib. cTeKAonAacTMK h Apynae Ma- 

Muuj/ieMHOCTM. a MMeMHO. k cnoco6aM /IMK8M- Tepnanu, xapaKTepM3ywmMe TeM, mto 

flaiiMM ysacTKOB c OMaraMw paapytueHun m HanpaxceHMA, B03HMKaKjiuMe b hmx nocne no- 

Ae<t>eKT3MM b cTeHxax o6caAHUx koaomh. 5 T epM y cto mm m bo ctm , He npeauiuaiOT npeAenoB 

UeAb M3o6peTCHM« — noauuiewMe 9<t>4>ex- " TeicyMecTM abhhux MaTepnanoB. T.e. coot- 

tmbhoctm peMOHTHtix pa60T m o6ecneMeHwe BeTCTayiOT ynpyrwM Ae<t>opMauMJiM stmx MaTe- 

paeHOMepHoro npnxcaTHfl naTpy6xa no ace* pna/iOB. 

ero AtwHe * o6caA"ofl koaohhc npn ynpome- 3aTeM npon3BOA" T nonepeMHyio Ae<J>op- 

hhm npouecca ycTanoaKM naTpy6xa 3a CMeT 10 Mauwio naTpy6xa no oceft RiMHe ao noTepw 

MCKAKWeHMA AOnOAHHTeAbHOrO B03ABMCT8MA yCTOMMMBOCTM M 4>HKCat4MK> erO B 3T0M COCT0- 

Ha Hero. «hmm. An* 3Toro naTpy6oic 1 noAaiOT Ha bxoa 
Ha 4>Mr. 1 M3o6paHceHO ycTpoflCTBO Ann onpaaKM 2 npoTPrwaaiotuero ycTpoftcTaa c 
npwBeAeHMft naTpy6fca b coctoahmo noiepw npeABapMTenbHO.BXiiK)MeHHbiM AflMraTeneM 6« 
ycT6MMMB0CTH:Ha^Mr.2-ceMeHMeA-AHa4)Mr. 15 nepeAawiOMM BpameHMe Hd doamkm 4 c no- 
li Ha 4>wr. 3 - ceHemie B-B Ha <$>Mr. 1; na 4>nr. . Mombto MexaHMHecxoro npneoAa 5. Poamkm 4 
4*naTpy6oK«3a4>MKCMpoeaHHbiMBCOCTOfiHMM aaxaaTUBaioT naTpyooK m npoTflmsawT ero 
norepH ycToAMMBocTM: BHyTpbKOHMMecKOHonpaBXM2ycTpoftCTBa.rio 
: ycTpoftCTBO npMBeAeHMR naT*py6xa 1 • Mepe ABM*ceHMA naTpy6xa BAOAb BHyrpeHHeH 
b coctoahmb noTepM ycTOMMMBOCTM - npOTArM- 20 noBdpxHOCTM nocTeneHHO yBeAMSMsaeTcn pa- 
Bawmee ycrpoHCTBO - npeACTapiineT co6oft . AMaAbHaa Harpyixa, AeftCTBywmaa na Hero co 
kom mmcc xyio onpaBxy 2 c 4>opMoo6pa3y»otuMM ctopoh w onpaaKM Ha-aa yMenbtueHuq ee Ana- 
crepsKHeM 3 m pOAMxaMM 4, saKpen/teHHbiMM M6Tpa< t43BecTHO, mto TOHKMeynpyrMe 060/iOM- 
no AflMHeonpaBKM. Poamkm 4 ca«3aHH c Mexa- km noA Ae&CTBMeM paAMaAbHoft Harpy3KM 
HMMeckMH npMBOAOM 5, opameHwe na koto pu ft 25 TepatOT ycroMMMBOCTb, hepexoAA k HoeoMy co- 
nepeAaeTCsi ABMraTeAeM 6. - nocne npMBeAe- ctoammio pa8H0BecMfl c BunytcAOCTbio. 
hmp naTpy6»ca B COCTORHne noTepMycTOftMMBO- . o6pameHHoft k ueHTpaAbHOH och tjMAHHApa. 
ctm npM : noMOU4M ABHHoro ycTpoftcTaa oh Am o6ecneM6HHP nepexoAa naTpy6xa b co- 
4>MxcnpyeTCfl o 3tom coctoahmw nocpeACTBOM cTOflHwe noTepM ycTOMMMBOCTM CAyjKMT 4>op- 
<j>MxcaTopoB 7. coeAMHeHHbix Me^Ay co6pft 30 Mop€pa3yioiuMM CTepxeHb 3. xofopuft 
CTepxHRMM 8. npMBOA 5 npeACTdBAfleT M3 ce- KOHueHTpMpyeT paAMaAbHyio Harpy 3 xy Ha naT- 
6b ay^Maiyio nepeAany c oahoA aeAymen 9 m pyoox. TepswiuMft ycTO mmm BOCTb.. A^AbHeft- 
AsyMfl eeAOMbiMM uiecTepHjiMM 10. 11. BeAy- wan npoTflxxa naTpy6xa CB»3aHa *c 
luaa uiecTepHA 9 ycraHbeneHa Wa buxoahom npoAOA)xaiotuMMcn yaeAMMeHweM paAwanbHoft 
BaAy 12 ABuraTeAfl 6; na sany .13 sepxHen 35 Harpy3KM M.npMBOAHT k yBeAMMeHMto eunyxAO* 
bbaomom tuecTepHM ycTaHOSACH acpa.RHMM aep-. ctm o6oaomkm naTpy6xa. noTepnauieft ycroft- 
XHMft.poAMx4, a na 83Ay 14 HMJKHeft aeAOMOM MMBOCTb. 8 pe3yAbTaTe Mero pa3Mepw 
tuecTepHM rpaftHMM hmjkhmm doamk 4. Poamkm naTpy6Ka 6yAV*r cooTBeTCTBOBaTb TpaHcnopT- 
4 (m BepXHMe, m hmxhmc) CBB3aHHbie npMBOA- hwm paaMepaM TeA, cnycxaeMux a CKaaxMHy. 
hum peMHeM 15. Poamkm 4, He caaaaHHue c 4® B momcht. AOCTMxceHMfl naTpy6xoM TpaHcnop- 
BBAaMM 13 m 14. BbinpAHeHu ynpyro3AacTMM- ' thux pa3Mepoa oh npoTArMaaeTca x KOHuy 
HbiMM mam noAnpy)KMHeMbi b pe3yAbTaTe sera onpaexH 2 m Ha buxoac M3 nee CTnrMBaeTcn 
ohm OTCAe.xcMfiraioT. Ae4>opMauMU naTpyGxa. HecKOAbKHMM <^MKC3TopaMM 7 (cm. <$>wr. 4), ko* 
Boko bug doamkm 4 33KpenAeHW b kohmmcckom Topue xecnco coeAvtHitiOT mo)kay co6om CTep- 
onpaBxe 2 c 603MoxHocTbio BpameHMA. Ohm .45 mchiimh 8. Tbkmm o6pa30M ocymecTBAAWT 
He noAnpyaxMHeHU m ycTaHoaneHU coocho k onepauMK)<J)HKCMpoBaHMfl naTpy6xa 1 bcocto- 
4>opMoo6pa3yK)meMy cTepxHK) 3. • bhmh noTepM ycTOMMMBOCTM. ' 

llocAe aroro npOM380AAT ycTaHOBKy naT- 

Cnoco6 peMOHTa 3aKAK)MaeTCB b cAeAyto- py6xa b 30He noapexAenHfl oocaAHOfi xoaoh- 

u;eM. 50 hw. 

BHaMaAe ocyiuecTBAR»T noA6op naTpy6- J\nsi sToro c noMOtAbx? AepxaTeAfl (na nep- 

xa pacseTHoro nepuMeipa m ynpyrocTH. HaT- Texce He noxaaan) naTpy6ox« 3a<J)MKCMpoBaH- 

py5ox 1 BbinoAHAioT e BMAe to h xocTen ho ro hum b coctobhmm noTepM ycTOMMMBOCTM. 

xpyroBoro mmamhaP3 M3 MaTepnaAa o6AaAaio- cnycxaiOT b CKBawMHy m ycraMaBAMBawT Ha 

fAero cbomctbom ynpyrocTM. npMMeM nepM- 55 ypoBHe ysactKa noapexcAeHMii o6caAHoft ko- 

MeTp* uMAMHApa 6onbiue BHyTpeHHero aohhu. CTnrMBawiuMe naTpyboK 1 <t>MKC3Topu 

nepMMeTpa peMOHTMpyeMOM o6caAHOM koaoh- 7 chmmbiot, nepeMemafl aaepx co e am h a k) ujm e 

Hbi, a aamh3 - 6oAbuie MHTepaana noape^cAe- mx CTepjKHM 8, mto npwaoAMT k chatmio paAM- 

hmb oGcaAHOM koaohhu. B xaMecTae anbHoA HarpyaKM, AeftCTeyiomeft Ha naTpy6oK. 

M3TepM3Aa MsroToaneHMR naTpy6Ka Mox cer flo A acmctbmcm ycmamm b o6onoHxe, noTepna- 
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wefiycTOMMweocTb.naTpy6oK 1 B03BpaiuaeTCfl 
o MCxoAHoe paBMoeecHoe cocrOflHwe. 

B CM/iy Toro. MTO MCXOAHWH BHetUHMM am* 

aMeTp naTpyGxa Hecxonbxo 6o/ibiue BHyTpeH- 
nero AwaMerpa o6caAHOfl ko/iohh w. naTpy6ox 5 
n/iOTMo m paaHOMepHO npMXMMaeycfl * o6caA- - 
mom xonoHHe. nepexpua yMacTOx noapoxAe- 

Bwam npoBeAenu naoopaTopnue McnbiTa- 
tim cnoco6a peMonra o6caA«bix ko/iohh na 10 
MOAe/iH o6caAHOfi kojiohhu c uenbio npo-. 
eepxw ero pa&OTOcnoco6Hocm MoAenb 06- 
caAHOfl iconoHHW npeACTaenweT co6oft 
TO/iCTOCTeMHyio TpyOy c BHyrpeHHMM A«aMeT- 
poM 80 mm, napaMeTpoM 251,2 mm m aamkom 15. 
500 mm. 

naTpyOox BbinonHeH M3 cTex/ionnacTOxa e. 
bmao TOHxocTeHHoro xpyroBoro uw/iMHAPa. . 
TontUMHa ct€hkm KOToporo 0,3 mm, a nepwMeTp 
251.6 mm. 20 

B xaMecTae npOTPmBawmero ycrpowcTBa 
wcnonbSOBa/iacb xoHimecxafl onpaBxa co 

BXOAHWM AMaMeTpOM 100 MM. BSIXOAHMM - 70 
MM, A"MHOfl 600 MM C OAHMM 4>OpMOq6pa3yiO- . 

iumm crepxHeM BAp/tb BHyTpeHHefl nosepxHO- 25 
ctm onpaoKM. npoTJWKKa ocyiuecTB/ianacb 
Aae/ieHMeM «a Topeu naTpy6xa. Ha euxoAe M3 
npdTflrwBatomero ycTpowcraa naTpy6ox MMefl 
AnaMeTp 70 mm, npiweM <t>opMOo6pa3yK>mnfi 
CTepxeHb y*e ne xacanc* ebtBepHyTOft 060- 
uomxm naTpy6ica. m b t3kom nonotteHWM najpy- 30 
6ok 6wn nocneAOBaTeubHO. cthhyt AayMfl 
<t)MiccaTopaMM, coeAMHeHHUMM MexcAy C060R 

AByMfl CTailbHblMM ctepxcHflMti 

. 3areM naTpyopx 6w/r cnymeM b MOAe/ib 
o6caAHOfi KOflOHHbi ao ypOBH* 30HW noapex- 35 
AeHust oOcaAHOw ko/iohhw c noMOtabio Aepwa- 
Te/in. nonepesHwe pa3Mepw xoToporo He 
npeBuuianw 70 mm. 3aTeM CT«rnsaiomiie $mx- 
caTopw cABwraiiw x eepxHeMy Topuy.naTpy6xa 
3a cm6t ycw/iwa, nepeAaaaeMoro Mepe3 CTepx- 

HM. 

B MOMeHT CHflTHii nocneAHero $HKcaTopa 
CBo6oAHbift naTpy6oK nonHOCTbio BoccraHo- 



BM/l CBOK) <|)OpMy. npMXaBUJMCb K BHyTpeHHCM 

CTeHKe o6caAMOM xo/iomhw m nepexpwa 30Hy 

noepe*AQnw«. 

AHa/iorwMHbiM o6pa30M 6binw npoaeAeHbi 
McnwTaHMfl e ycnoBMflx no/tnoro 3ano/iHeHMB 
MOAeaw oocaAHOw ko/iohhu boaoh. 

/la6opaTopHwe AaHHbie noATaepAwnw pa- 
6oTOcnoco6HOCTb AaHHoro cnoco6a peMOHTa 
o6caAMbix KonoMH. naTpy6ox no/iHOCTbK>. 6e3 
noepe)KAeHM« w cx/iaAOK aoccTaHoewn ceoto 
cfropMy m rwoTHO o6/iera/i BHyrpeHHWio CTeHxy 
o6caAHoft xonoHHbi. M3o/wpysi 30My noape*- 
AeHMfl. 

OopMy/ia m 3 o 6 p e T.e h m « 
Cnoco6 peMOHTa o6caAHux ko/iohh. 
BiaixnaioiUMH noAGop naTpy6xa pacseTHoro 
nepMMeTpa, nonepeMHyio Ae<J>opMauMio naT . 
py6Ka no Bceft Awne. cnycK ero b dceaxMHy m 
ycranoBicy a 30He noapexAeHMP, o t n m m a 10- 
IU M H C * TeM. MTO, c ueflbw noawuieHMfl 
34><J>eKTWBH0CTvi peMOHTHwx pa6oT m ooecne- 
neHMfl paaMOMepHorp npvoKaTMp naTpy6xa no 
Bceft ero pjivine k o6caAHOft KO/iOHHe npw oa- 
HoepeMeHHOM ynpoiUeHMw npouecca ycTa- 

HOBKM naTpy6K3 33 CMOT MCK/llOMeHMfl 

Aono/iHHTeabHoro ao3Ae«CT8Mn Ha nero, Ma- 
Tepwa/i naTpy6xa Bbi6MpaiOT no moayak) ynpy- 
rocTM E, npMHeM nocneAHuw onpeAenfliOT M3 

COOTHOUJeHMP 

E >_ LIE- 
. (h/R) 1vt % ' 

tab P - KOHTaxTHoe . Aaa/ieHMe naTpy6ica Ha 

CTOHKM 06C3AHOM KO/IOHHW: 

h - to/1 mn Ha CTenxM naTpy6xa; . 
R - paAwyc BHyTpeHHew noBepxHOCTM 06- 

C3AHOM KOnOHHbf, r ' 

a nonepeMHyio Ae^opMaiuw na^pyGxa no 
ece^ AawHe ocymecTBan iot ao not epn ycToA- 

*® MMBOCTM. 33TCM eTO <J)MXCMpyiOT« 3TOM COCTO- 

phmm w nocne cnycxa e 3QHy TioBpe^aeHMfl 

4>MKCaTOpU CHMMdlOT. "'^^"V 
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(54) METHOD FOR CASING REPAIR 

(57) Use: repair of sections with localized 
failure and defects in casing walls. 
Essence of invention: a cylindrical sleeve 
of calculated perimeter is selected where 
the perimeter length is greater 



than the inside diameter [sic: last clause 
should be either perimeter.;, perimeter or 
diameter ... diameter] 2 of the section of 
casing to be repaired, while the length of 
the sleeve is greater than the length of 
the damaged interval. Transverse strain 
is produced in the sleeve along the entire 
length until it buckles (loss of stability), 
it is locked in this position, lowered into 
the well, and placed in the damage zone 
by means of locking devices. In this case, 
the sleeve material is selected according 
to elasticity modulus E, which is 
determined from the relation: E = 
1 A?/(hfR) 1 1/5 , where P is the contact 
pressure of the sleeve on the casing wall; 
h is the wall thickness of the sleeve; R is 
the radius of the inside wall of the 
casing. 4 drawings. 
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The invention relates to technology for repair operations in the oil production 
industry, and specifically to methods for repairing sections with localized failure and defects 
in the casing walls. 

The aim of the invention is to improve the efficiency of repair operations and to 
ensure that the sleeve is uniformly squeezed against the casing along its entire length, with 
simplification of the process of setting the sleeve by eliminating additional operations on it. 

Fig. 1 depicts the device for buckling the sleeve; Fig. 2 shows the A-A cross section 
in Fig. 1 ; Fig. 3 shows the B-B cross section in Fig. I; Fig. 4 depicts the sleeve locked in the 
buckled condition. 

The device for buckling sleeve 1 (a drawing device) is a conical mandrel 2 with 
shaping bar 3 and rollers 4, attached along the length of the mandrel. Rollers 4 are connected 
to mechanical drive 5, which is rotated by motor 6. After the sleeve is buckled with the help 
of this device, it is locked in this condition by means of locking devices 7, interconnected by 
rods 8. DriveS is a gear drive with one drive gear 9 and two follower gears 10, 11. Drive 
gear 9 is mounted on output shaft 12 of motor 6; upper outside roller 4 is mounted on shaft 
13 of the upper follower gear, while lower outside roller 4 is mounted on shaft 14 of the 
lower follower gear. Rollers 4 (both upper and lower) are connected by drive belt 15. 
Rollers 4 that are not connected with shafts 13 and 14 are implemented as elastoplastic or 
spring-loaded, and consequently they track the deformation of the sleeve. The side rollers 4 
are attached to conical mandrel 2 so that they can rotate. They are not spring-loaded and are 
mounted co-axially with shaping bar 3. 

The repair method involves the following. 

First, a sleeve of the calculated perimeter and elasticity is selected. Sleeve 1 is 
implemented as a thin-walled circular cylinder made from material having the property of 
elasticity, where the perimeter of the cylinder is greater than the inside perimeter of the casing 
to be repaired while the length is greater than the damaged interval of casing. The material 
used for fabricating the sleeve may be 
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high-quality quenched steel, fiberglass-reinforced plastic, and other materials characterized 
by the fact that the stresses arising in them after buckling do not exceed the yield stresses for 
the given materials, i.e., they correspond to elastic deformations of these materials. 

Then transverse strain is produced in the sleeve over the entire length until it buckles, 
and it is locked in this condition. For this purpose, sleeve 1 is fed into the opening of 
mandrel 2 of the drawing device after first turning on motor 6, which rotates rollers 4 with 
the help of mechanical drive 5. Rollers 4 grip the sleeve and pull it into conical mandrel 2 of 
the device. As the sleeve moves along the inside surface, there is a gradual increase in the 
radial load acting on the sleeve on the mandrel side due to the decrease in its diameter. We 
know that thin elastic shells buckle (lose stability) under the action of a radial load, going to a 
new equilibrium state with bulging turned toward the central axis of the cylinder. Shaping 
bar 3 serves to ensure buckling of the sleeve, concentrating the radial load on the buckling 
sleeve. Further pulling of the sleeve is associated with continuing increase in the radial load 
and leads to an increase in the bulging of the shell of the buckled sleeve, as a result of which 
the sleeve dimensions will correspond to the run-in dimensions of bodies lowered into the 
well. At the moment the sleeve reaches the run-in dimensions, it is pulled toward the end of 
mandrel 2, and at the exit from the mandrel it is clamped by several locking devices 7 (see 
Fig. 4) which are rigidly interconnected by rods 8. The operation of locking sleeve 1 in the 
buckled condition is accomplished thereby. 

After this, the sleeve is placed in the damage zone of the casing. 

For this purpose, with the help of a holder (not shown in the drawing), the sleeve, 
locked in the buckled condition, is lowered into the well and placed at the level of the 
damaged section of the casing. The locking devices 7 clamping sleeve 1 are released by 
means of upward displacement of rods 8 connecting them, which results in removal of the 
radial load acting on the sleeve. Under the action of the stresses in the buckled shell, 
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sleeve ! returns to the original equilibrium state. 

Because the original outside diameter of the sleeve is slightly greater than the inside 
diameter of the casing, [sic: the latter should be a clause of the next sentence, not an 
independent sentence] The sleeve is tightly and uniformly squeezed against the casing, 
sealing off the damaged section. 

Laboratory tests of the method for casing repair were conducted on a model of a 
casing in order to verify its feasibility. The model of a casing is a thin- walled tube with 
inside diameter 80 mm, parameter [sic: parameter should be perimeter] 251.2 mm, and length 
500 mm. 

The sleeve is made from fiberglass-reinforced plastic in the form of a thin-walled 
circular cylinder with wall thickness 0.3 mm and perimeter 251.6 mm. 

As the drawing device, we used a conical mandrel with entry diameter 100 mm, exit 
diameter 70 mm, length 600 mm and with one shaping bar along the inside surface of the 
mandrel. Pulling was accomplished by pressure on the end of the sleeve. At the exit from 
the drawing device, the sleeve had a diameter of 70 mm, where the shaping bar no longer 
touched the twisted shell of the sleeve, and in such a position the sleeve was successively 
clamped by two locking devices interconnected by two steel rods. 

Then the sleeve was lowered into the model of a casing, down to the level of the 
casing damage zone, using a holder with transverse dimensions no greater than 70 mm. Then 
the clamping locking devices were shifted toward the upper end of the sleeve as a result of 
the force transmitted through the rods. 

At the moment when the last locking device was released, the free sleeve completely 
recovered 
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its shape and was squeezed against the inside wall of the casing, sealing off the damage zone. 

Tests were similarly conducted under conditions when the model of a casing was 
completely filled with water. 

Laboratory data confirmed the feasibility of this method for casing repair. The 
sleeve, without damage or crumpling, completely recovered its shape and fit tightly against 
the inside wall of the casing, isolating the damage zone. 

Claim 

A method for casing repair, including selection of a sleeve of the calculated perimeter, 
transverse strain of the sleeve along the entire length, its lowering into the well and 
placement in the damage zone, distinguished by the fact that, with the aim of improving the 
efficiency of repair operations and ensuring that the sleeve squeezes uniformly against the 
casing along its entire length while at the same time simplifying the process of placing the 
sleeve by eliminating additional operations on it, the sleeve material is selected according to 
the elasticity modulus E, where the latter is determined from the relation 

E >1.4P/(h/R) u/5 

where. P is the contact pressure of the sleeve on the casing wall; 

h is the wall thickness of the sleeve; 

R is the radius of the inside surface of the casing, 
and transverse strain of the sleeve along its entire length is accomplished until it buckles 
(loses stability), then it is locked in this condition and the locking devices are released after it 
is lowered to the damage zone. 
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[see source for Figures 2, 3 and 4] 



Compiler F. Mukhametgaripov 
Editor O. Stenina Tech. Editor M. Morgental Proofreader S. Patrusheva 



Order 1426 Run Subscription edition 

All-Union Scientific Research Institute of Patent Information and Technical and Economic 
Research of the USSR State Committee on Inventions and Discoveries of the State 
Committee on Science and Technology [VNIIPI] 
4/5 Raushskaya nab., Zh-35, Moscow 1 13035 



"Patent" Printing Production Plant, 101 ul. Gagarina, Uzhgorod 




TRANSPERFECTj TRANSLATIONS 



AFFIDAVIT OF ACCURACY 



ATLANTA 
BOSTON 
BRUSSELS 
CHICAGO 
Dallas 
DETROIT 
FRANKFURT 
HOUSTON 
LONDON 
LOS ANGELES 
MIAMI 
. MINNEAPOLIS 
NEW YORK 
PARIS 
PHILADELPHIA 
SAN DIEGO 
SAN FRANCISCO 
SEATTLE 
WASHINGTON. DC 



I, Kim Stewart, hereby certify that the following is, to the best of my 
knowledge and belief, true and accurate translations performed by 
professional translators of the following patents from Russian to English: 

RU2016345C1 

RU2039214C1 

RU2056201 C1 

RU2064357 C1 

RU2068940 C1 

RU2068943 C1 

RU2079633 C1 

RU2083798 C1 

RU2091655C1 

RU2095179C1 

RU2105128C1 

RU21 08445 C1 

RU21444128C1 

SU1041671 A 

SU1051222A 

SU1086118A 

SU1 158400 A 

SU1212575A 

SU1 250637 A1 

SU 1295799 A1 

SU1411434 A1 

SU1430498 A1 

SU1432190A1 

SU 1601330 A1 

SU 001 627663 A 

SU 1659621 A1. 

SU 1663179 A2 

SU 1663180 A1 
SU 1677225 A1 
SU 1677248 A1 
SU 1686123 A1 
SU 001710694 A 
SU 001745873 A1 
SU 001810482 A1 
SU 001818459 A1 
350833 
SU 607950 
SU 612004 
620582 
641070 
853089 
832049 
WO 95/03476 



3600 ONE HOUSTON CENTER. m MCKINNEY. HOUSTON. TX 77010 | TEL m 650-0440 FAX „ 650-0439 WWW.TRANSPERFECT.COM 



Page 2 

TransPerfect Translations 

Affidavit Of Accuracy 

Russian to English Patent Translations 



/ism sQkdtiJ zt 

ftim Stewart 

TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
23rd day of January 2002. 

Signature, Notary Public 



OFFICIAL SEAL 
MARIA A. SERNA 
NOTARY PUBLIC 
.in and forth* Stato of Tsx&s 
My commission expire* 03-22-2003 



Stamp, Notary Public 
Harris County 
Houston, TX 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
ET FADED TEXT OR DRAWING 
dfBLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



